Review Synthèse
A transient ischemic attack (TIA) is a syndrome characterized by the sudden onset of discrete neurological symptoms that resolve completely within 24 hours. TIA frequently precedes ischemic stroke, particularly in the territory of the carotid arteries. In developed countries, TIA may be reported by 0.5%-8% of the elderly population. 1 Precise estimates of the incidence of TIA in the community are lacking, in part because patients may be unaware of the importance of classic symptoms of cerebral ischemia and thus fail to seek medical attention. 2 Furthermore, physician knowledge and management of TIA in the community is variable. 3 Recently, the options for the effective secondary prevention of stroke have begun to expand with the publication of important data on the medical and surgical management of cerebrovascular disease.
A patient presenting with a TIA is at high risk of subsequent adverse events. The 90-day risk of stroke has been reported to be greater than 10%, with the highest risk occurring in the first 2 days. 4 When recurrent TIAs, myocardial infarction and death from any cause are considered, the risk is more than 25% over the first 3 months. Early recognition of TIA and subsequent timely intervention is of obvious importance.
The differential diagnosis of transient focal neurological symptoms is wide and includes vascular, metabolic and structural disorders (Box 1).
The vast majority of TIAs are brief, with symptoms lasting less than an hour. [5] [6] [7] Recent studies of TIAs using highly sensitive neuroimaging techniques have shown that patients with complete resolution of symptoms may still have evidence of continuing tissue damage (Fig. 1) , thus challenging the older, arbitrary definition of 24 hours of symptom duration. 8 Despite recent advances, however, the diagnosis of TIA remains a "clinical" one.
A thorough and prompt history-taking and physical examination are important for all patients presenting with transient neurological symptoms to confirm the diagnosis of the cerebral ischemic syndrome. Localization of the symptoms and signs remains an important part of the clinical examination. The localization reveals the vascular territory affected and helps to direct investigations. TIA affecting the carotid artery territory typically results in contralateral motor, sensory and higher cortical symptoms. Left carotid territory is- chemia commonly results in a language disorder or aphasia. A posterior aphasia (Wernicke's type aphasia) is commonly misdiagnosed as "confusion" or "delirium" because, unlike anterior aphasia (Broca's type aphasia), the patient remains fluent but cannot comprehend the spoken or written word and produces nonsensical speech. Ischemia in the right carotid territory can result in hemispatial neglect, which may be misinterpreted as "vagueness" or "malaise" or the patient "not being herself." Amaurosis fugax is brief (often lasting less than 5 minutes), monocular and consists of "negative" symptoms such as greying of colours, blurring, fogging or complete loss of vision. Amaurosis is strongly associated with internal carotid artery stenosis, because the ophthalmic artery is the first branch of the internal carotid artery. Hemianopia may occur with both anterior or posterior circulation ischemia, and many patients will interpret it as loss of vision in one eye rather than in half of the visual field of both eyes. Unless the patient covers his or her eyes alternately, it may not be possible to distinguish hemianopia from amaurosis fugax on historical grounds alone. TIA affecting the posterior circulation may result in a myriad of possible symptoms, including vertigo, imbalance, ataxia and cranial nerve dysfunction. With the exception of amaurosis fugax, posterior ischemia may mimic all of the anterior circulation syndromes.
Because the clinical features of TIA have usually resolved by the time the patient seeks medical attention, the findings on neurological examination are often normal. Therefore, timely investigations are directed toward confirming the mechanism of the TIA and for planning interventions aimed at preventing subsequent stroke. The decision to evaluate a patient should be based on the presumption that the information acquired will contribute to management decisions or will lead to an etiologic diagnosis. The common causes of cerebrovascular ischemia include atherothrombotic disease of the intra-or extracranial circulation and cardiac emboli secondary to dysrhythmia or structural abnormalities (e.g., valvular disorders). A significant minority of patients have an uncertain mechanism despite extensive investigation. 9, 10 Crescendo TIA is a term commonly used to describe multiple recurrent episodes of TIA over hours to days. The term is not particularly useful because it does not define a group of patients with a particular mechanism of TIA, such as carotid stenosis; the cause may as likely be small-vessel disease, cardiac embolus, seizure or somatization. Management of "crescendo" TIA is no different than that of single or multiple TIAs.
Prompt clinical evaluation is important in patients with recent symptoms in order to ensure that the symptoms have truly resolved. Patients presenting within 3 hours after the onset of ischemic stroke symptoms may have fluctuating symptoms as a manifestation of intracranial vessel occlusion and marginal blood flow through collateral circulation. Such patients with disabling symptoms may be considered for thrombolytic therapy in centres capable of administering this treatment.
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Initial investigations
A complete blood count and determination of the prothrombin time, international normalized ratio, fasting blood sugar level and serum cholesterol level are required. A 12-lead electrocardiogram is important for detecting atrial fibrillation as well as concurrent cardiovascular disease. 13 More extensive blood tests, including those for hypercoagulability, homocysteine levels and rheumatologic conditions, are rarely useful during the initial work-up.
Imaging studies Brain imaging
All patients with TIA should undergo neurological imaging (CT or MRI) on the same day as their presentation. Although nonvascular lesions account for less than 1% of patients presenting with TIA, 13 CT scanning should be included in the workup of patients presenting with TIA, primarily to rule out structural causes, such as intracerebral hemorrhage, tumour and subdural hematoma. 14 The role of MRI in the evaluation of TIA has yet to be defined. Although there is ongoing investigation into the performance characteristics of MRI in detecting TIA's, it is felt that the higher resolution afforded by MRI compared with that of CT scanning results in a greater sensitivity for the detection of early ischemia, especially in the posterior fossa. 
Neurovascular imaging
Evaluation of the extracranial circulation is an important component of the diagnostic workup. For the anterior circulation, carotid ultrasonography is the most common imaging method used. [15] [16] [17] The presence or absence of a neck bruit on clinical examination should not alter the decision to image the carotid bifurcation, since this finding is neither sensitive nor specific. The discovery of severe carotid stenosis (> 70%) in patients who present with a TIA is an important finding because there is good evidence that endarterectomy is superior to medical management in this group of patients. 15, 17 Patients with anterior circulation ischemia should have their carotid arteries imaged within 24 hours after their TIA so that prompt surgical management can ensue.
Although ultrasonography is not generally appropriate on its own for surgical decision-making, it is a reasonable screening tool. 18 Carotid ultrasonography is associated with an important error rate that may approach 25% when used alone to select patients for carotid endarterectomy. 18 A second noninvasive test (CT angiography or MR angiography) should be used to confirm the ultrasound findings in patients with estimated stenosis of more than 70% before proceeding to surgery. Both CT and MR angiography are very accurate in identifying vascular lesions (Fig. 2) . Imaging of the posterior circulation is best accomplished noninvasively with MR angiography. However, CT angiography is less expensive and more widely available. Both forms of imaging depend on user technique and local expertise. Ideally, patients should receive imaging of the brain parenchyma and vasculature in the same session.
Catheter angiography has become the putative "gold standard" for evaluating the carotid arteries before surgery, because it was used in the major trials that demonstrated the benefit of carotid endarterectomy a decade or more ago. Although complications associated with catheter angiography are uncommon, this test should be reserved for patients being considered for surgery or in whom diagnostic uncertainty remains after noninvasive imaging. 19 Evaluation of the intracranial cerebral circulation may be important in selected patients, but in general it is unlikely to alter management decisions for the patient presenting with TIA.
Future directions
Recent evidence suggests that the risk of stroke after TIA is heavily time-dependent. Half of the 90-day risk accrues in the first 48 hours after TIA. 4, 20 As yet, there are no known proven effective treatments to reduce this 90-day risk. Treatment strategies are based on reasonable extrapolation of data from trials of secondary stroke prevention. Published clinical trials of antiplatelet agents, cholesterollowering agents or antihypertensive agents have generally grouped all stroke types and TIA mechanisms together. However, some TIAs may be caused by microhemorrhages rather than ischemia, which implies a significant risk of intracerebral hemorrhage rather than ischemic stroke. 21, 22 Other TIAs may be caused by embolism from an aortic arch plaque. It is logical to believe that both acute and preventive treatments can and should be tailored to the underlying mechanism implicated. Current technology using ultrasonography and CT and MR imaging permits rapid acquisition of neurovascular information to determine the mechanism. Focused trials or trials large enough to analyze subgroups by TIA mechanism are now needed to address the role of various therapies by particular stroke type and mechanism. A study is underway to investigate the role of hyperacute preventive therapy for TIA, including medical and surgical or endovascular treatments.
Finally, imaging may further alter the landscape by changing the definition of both TIA and minor stroke. MRIs of patients with TIA have shown that new areas of restricted diffusion are present in nearly half of the patients, particularly if their symptoms lasted more than 1 hour, which demonstrates that permanent ischemia may result in transient symptoms. 8 New definitions of TIA and stroke have been proposed whereby a TIA is defined as "a brief episode of neurologic dysfunction caused by focal brain or retinal ischemia, with clinical symptoms typically lasting less than one hour, and without evidence of acute infarction." The corollary is that persistent clinical signs or characteristic imaging abnormalities define infarctionthat is, stroke.
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Summary
TIA is a medical emergency and provides an important opportunity for the clinician to intervene and prevent the occurrence of stroke, a devastating, life-altering outcome for many patients. Effective interventions exist for secondary stroke prevention. However, early recognition of TIA by patients and their physicians remains the most important step in the effective prevention of disability from stroke. Therefore, all patients with a hemispheric TIApresenting with motor deficit, speech deficit, hemianopia or hemispatial neglect -require urgent investigations. Patients with isolated sensory syndromes or dizziness, without weakness or cortical signs, empirically have a benign course 24 and can complete their workup as an outpatient.
The case revisited
Mr. P is found to have normal sinus rhythm, normal results of routine blood tests and a normal CT scan. However, carotid duplex ultrasonography demonstrates a stenosis of 85% of the left carotid artery. Subsequent CT angiography confirms the degree of narrowing. The patient begins ASA therapy and undergoes an uncomplicated endarterectomy 2 days later. At follow-up 1 month later, he is found to be hypertensive despite the use of a diuretic, and both his total cholesterol and LDL levels are high. An angiotensinconverting-enzyme inhibitor and statin drug are added to his medications. Mr. P is well at follow-up 12 months later.
